Introduction
The submental flap has been a reliable and versatile flap for head and neck reconstruction. It was first described by Martin in 1993 [1] . Over the past two decades, the flap has been extensively used for reconstruction of skin and soft tissue defects in head and neck oncology. The increasing popularity of the flap was a bit tempered following concerns about the compromised oncological safety while harvesting the flap. There are however no so such concerns when the submental flap is used in the management of verrucous lesions of the oral cavity following a per-oral excision. The use of the submental flap for this common problem in the Indian sub continent has not been addressed in literature. We share our experience of a technical modification of the traditional submental islanded flap for reconstruction of verrucous lesions of the oral cavity following ablative surgery.
Surgical Technique of Flap Harvest of the Submental Flap
An ellipse of skin is marked in the submental area across the midline, with the patient in the supine position and the head extended under general anesthesia. The length of the flap is designed such that it corresponds to the size of the recipient defect (Fig. 1ab) . The length can extend from the angle of one mandible to the other if deemed necessary. The maximal width of the flap is determined by a pinch test so as to achieve a primary closure of the donor site. The upper limit of the incision is made 1.5-2 cm below the mandible in the midline and 4 cm below the angles of the mandible on both sides, thereby safeguarding the marginal mandibular nerve (Fig. 2a) . The harvesting of the flap begins from the contra lateral side of the pedicle in the subplatysmal plane. Care should be taken to identify and dissect the submental vascular pedicle as the dissection reaches the midline. The dissection then cautiously proceeds to allow incorporation of the ipsilateral anterior belly of the digastric muscle so as to safeguard the musculocutaneous perforator vessels emanating from the submental artery (Fig. 2b) . The number of perforators usually ranges from one to four, one of which is the dominant perforator artery [2] . Inadvertent injury to the dominant perforator can potentially jeopardize the vascularity of the otherwise robust flap.
The classical description of the islanded submental flap necessitated a release of the facial artery and vein over the antegonial notch to allow for a maximal arc of rotation. The submandibular salivary gland was deliberately removed in order to avoid unwanted bulk and to facilitate pivoting. Deepithelialization of the interposed tunneled portion of the skin flap with maintenance of the subdermal plexus further facilitates the in setting.
In our modified technique, the facial artery and vein over the antegonial notch is preserved along with the ipsilateral submandibular gland in an attempt to enhance the vascularity of the flap (Fig. 2b) . The arc of rotation, although restricted, is usually adequate to permit the tip of the flap to reach up to the level of the retromolar trigone. The entire skin paddle of the flap is tunneled intra orally, lateral to the mandible, avoiding deepithelialization. The flap is then appropriately aligned and sutured to cover the recipient defect (Fig. 3) . The donor site defect is primarily closed. We have successfully used this technique in three patients with verrucous lesions involving the buccal mucosa and the adjoining gingivo-buccal sulcus. (2 verrucous hyperplasias and one verrucous carcinoma) All patients are initially started on nasogastric tube feedings. Oral feeds are encouraged from the 3 rd post operative day and are gradually enhanced to a standard diet. The patients were discharged within a week. Apart from hair growth in the flap in a male patient, there were no other functional issues associated with this procedure.
Discussion
Verrucous lesions of the oral cavity are clinically distinct lesions with varied histopathological features. The spectrum of these lesions encompasses verrucous hyperplasias, proliferative verrucous leukoplakias and verrucous carcinomas. Although the exact etiology of verrucous lesions is not well defined, chewing of tobacco, smoking and alcohol have been implicated as potential causative factors [3] .
Verrucous hyperplasia is considered to be a forerunner of verrucous carcinoma; hence it is recommended that all verrucous lesions of the oral cavity be treated like verrucous carcinomas. Verrucous carcinoma is a distinct low-grade variant of squamous cell carcinoma. These tumors characteristically have a broad-based wart-like papillary appearance. These tumors differ from squamous cell carcinomas, in being slow growing, locally destructive and rarely metastatic. Verrucous carcinomas may occasionally contain foci of invasive squamous cell carcinoma. The gingivum and the buccal mucosa are the most frequent sub sites to be involved, followed by the tongue, floor of mouth, lip, and palate.
Surgery in the form of wide excision with clear margins and an appropriate reconstruction is the accepted standard of management for all verrucous lesions [3, 4] . Various reconstructive techniques including skin grafts, regional flaps and micro vascular free flaps have been employed in the restoration of form and function following ablative surgery. The commonly used microvascular free flaps are the radial forearm and the anterior lateral thigh flaps. These flaps are technically demanding and may not be appropriate in elderly patients or patients with co morbid conditions that preclude them from being candidates for operations of long duration. A pedicled submental flap is a suitable alternative reconstructive option in such circumstances [5, 6] .
The submental flap is based on the submental artery, which branches out about 5-6.5 cm from the origin of the facial artery. The course of the submental artery is variable; it is reported to run in a plane deep to the anterior belly of the digastric muscle in 70 % and superficial to it in 30 % of cases [7] .
Our modification of the submental flap as described above is a robust and reliable option for reconstruction following surgery of the verrucous lesions of the oral cavity. Its reliable vascularity, minimal donor site morbidity and relative ease of dissection and application offers a definite advantage over the other local and distant flaps. In elderly patients, the redundant skin of the anterior neck contributes to making the submental flap especially useful, providing a cosmetically appealing, well-healed and hidden donor scar [5] . The submental flap can be routed medial to the mandible to reconstruct defects involving the floor of the mouth, the base of the tongue and the tonsillar fossa [8] . Some authors have suggested a reverse submental flap based on retrograde flow through the facial vessels to achieve even greater mobility so as to reconstruct the defects following maxillectomy. This is done by dividing the facial vessels proximal to the origin of the submental vessels [9] .
The contraindications to the use of the submental flap are previous neck surgeries and injury/ligation of the facial artery and vein. A clinically positive neck, especially in Level 1 cervical nodal regions, should be considered a relative contraindication from the standpoint of oncological safety, although many authors have shown it be relatively safe. Prior external beam radiotherapy to the neck, although the not an absolute contraindication for a submental flap, is known to be associated with problems in healing of the donor-site [10] . In conclusion, our modification of the submental flap for verrucous lesions of the oral cavity makes it a more robust and oncologically safe reconstructive option and provides an attractive addition to the reconstructive armamentarium of a head and neck surgeon. 
